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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
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This REPORT consists of a total of 
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t sheets, including this cover sheet. 



This report is also accompanied by ANNEXES., i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 
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Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 
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Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



nal application No. 

PCT/JP99/05789 



1. Basis of the report 



1. With regard to the elements of the international application:* 
pxj the international application as originally filed 

| | the description: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



filed with the letter of 



| | the drawings: 

pages 

pages 
pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



| | the sequence listing part of the description: 
pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

the description, pages 

I 1 the claims, Nos. 

I 1 the drawings, sheets/fig 



I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

Replacement sheers which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since thev do not contain amendments (Rule 70 J 6 
and 70. 17). 

* Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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Int^^^mal application No. 

PCT/JP99/05789 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims 6 YES 

Claims 1-5,7-12 NO 

Inventive step (IS) Claims YES 

Claims l-\2 NO 

Industrial applicability (IA) Claims 1-12 YES 

Claims NO 



2. Citations and explanations 

The following documents were cited in the international search report. 

Document 1: Liang, X., et al., "Cholera toxin as a mucosal adjuvant: Glutaraldehyde treatment associates 
adjuvanticity from toxicity," J. Immunol., Vol. 143, No. 2, 1989, pp. 484-490 

Document 2: WO, 98/1 8928, Al (Chiron S.P.A.) 7 May 1998 (07.05.98) 

Document 3: WO, 98/42375, Al (Chiron Corporation) 1 October 1998 (01.10.98) 

Document 4: WO, 95/34323, A2 (Connaught Laboratories Limited) 21 December 1995 (21.12.95) 

Document 5: WO : 95/1721 1. Al (Biocine S.P.A.) 29 June 1995 (29.06.95) 

Document 6: De Grave, D., et al., "Enhancement of the humoral immunity against HBsAg by Pertussis toxin," 
Med. Fac. Landbouww. Rijksuniv. Gent, Vol. 54, No. 4b, 1989 pp. 1553-1555 

(Commentary) 

Documents 2, 4, and 5 describe adjuvant containing toxins such as the E. coli LT-A toxin, pertussis holotoxin, and 
the like or their attenuated toxins in which the subunits have been attenuated such that the residual toxin activities 
are less than 1/2000 and 1/10,000 that of the natural toxin. 

Therefore, the inventions described in Claims 1-5 and 7-12 do not appear to be novel. 

Document 1 describes an adjuvant in which the cholera toxin has been attenuated to 1/1000 that of the natural toxin 
by chemical means. 

Documents 2-4 state that the preferred level of attenuation is 1/10000 or less. 

Therefore, setting the level of attenuation at 1/10000 or less, and changing it by the same chemical means as 
described in document 1 so that the range of residual toxin activity is extremely close to that level of attenuation, 
i.e., one order smaller than 1/1000, are matters that are obvious to persons skilled in the art. 

In addition, as disclosed in document 6, attenuation of toxins by the use of formalin is a widely known technique. 

Furthermore, this examination does not find any particular advantage to changing the level of attenuation as 
described above. 

Therefore, the inventions described in Claims 1-12 do not appear to involve an inventive step. 
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VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 



When we consider the types of toxins that are actually used in the Specification, there is some doubt as to whether 
the matters described in these claims are logical and valid. 

In addition, stipulation of the toxins by properties such as whether a specific residue is present in or absent from the 
amino acid sequence can be envisioned by persons skilled in the art to include toxins that do not exhibit the desired 
effect. 

Therefore, this situation calls into doubt the accuracy of the above claims and is insufficient support for the 
inventions described therein. 

As a result, the applicant should limit the toxins described in Claim 1 to those that actually exhibit the desired effect 
and should present a claim that can actually solve the problem presented in this application, i.e., provide an adjuvant 
that exhibits a novel effect. 



Claims 1-4: 
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(54)TitIe: VACCINE PREPARATIONS CONTAINING ATTENUATED TOXIN 



(57) Abstract 

An adjuvant containing as the active ingredient an attenuated toxin having a residual activity of 1/2000 or less than the activity of the 
natural toxin; and vaccines containing this adjuvant. By using, for example, attenuated natural cholera toxin, vaccines capable of showing 
sufficient immune enhancement in percutaneous vaccination or nasal vaccination can be presented. 
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NO y— /l^*— 2a 

NZ — • v?— 7>K ZW 

PL *-7>K 

P T JlOt' h # 

RO ^-7=7 



— K 

h — 
hyps 

a-^-^7f7 
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^ n w^f?^ xd$l& ts m&r b r ^ s e ^ © ^ £ n-r & mm 

<E> o 
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-ra(:^©<t9^ffi^- hT-{i+^^^*'JiS[^f#(- < i^fcttK D^ft 
ftTV>So 

2) s»*±©rae^u-r^ ^^&s©ii%^c«ftST^s*©^ cfttjt^ 
t fflm&ft&omfttiifiiB. ^<dx. m^ztamiz ps##& s „ 
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3.BCG, A^^;u^^^K^. f»£^£fcfc**£$Jj£#o 

*§*tl$f;:ifi;^(J. Holmgren et al., Vaccine 11, 1179-1184, 1993) c *fPJ3#£> 
> hhbT^tf , 7^5 : ->©l§^fiif^^^^T#fc (JRf^¥ 2-243633 ^)o 

^\-fhtiZ><> -Y >^;i/^>1f >(K. Komase et al. , Vaccine 16, 

248-254, 1998; A. S. Tamura et al, Eur. J. Immunol. 21, 1337-1344, 1991), 
>"7*U v >7 X tf-i Jl^(C. M. Richards et al. , Vaccine 15, 1065-1069, 
1997). HIV-I M. Belyakov et al. Proc. Natl. Acad. Sci. USA 95, 

1709-1714, 1998), ^ U — • fc*n U 7 ^^->(R. Weltzin et al. , Vaccine 

15, 370-378, 1997), h+V'/7X77i'f->(I. Bourgiun et al. , FEMS Immunol. 
Med. Microbiol 12, 121-126, 1995), J&L/W ^>(C. D. Partidos et al., 
Imunology 89, 483-487, 1996), U *V p^yft § c 

h i: b-tanx -7 * ^ > %mfc&m t § mizmm t & s rj#e*w& a „ 

fc£g t> ?g bta#{;:#-5 HStov^T fctftft UKEtc^a bT^&(S. Tamura et al. , 
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Vaccine 15, 1784-1790, 1997) Q ^tlT* % % < ©^F^fct, t b £&mWj®i<D^ U 

^t" SfcS^S^WbTOS (M.M. Levineetal. Microb. Rev. 47, 510-550, 1983) D 
*M h * v > oDfinfe ^^Ji^rStS £ £ b * ft* 5> 2c±t4©Fr3S£fl¥&f S 

(1) it^m. MMita^asft 

t££5*c#^<E>^ 1/1000 icbfe^ h^^»lt7yaA'> rfStt*^ 
£n^ftT^?> (X. Liang etal., J. Immunol. 143,484-490, 1989 ) Q L^L^i 
#:© 1/1000 CD h*i/>i£&T&&±&<D&frb& : F+ftt.&ffi£ti2>o 

(2) &St*©£g1-5XMSJfct££#l®aSI©J$3t 

F^y>©^*^ h?gi4*«i^fbfeafi<j^sas3^t-s>&^"e*)So 

fciSB-l±£ h^v>Jru#:hSjS-rS^M^ttSaW (CRM) &%^tZ$tltzo Z. 
(Y. Sato et al., Devop. Biolo. Standard. 73, 93-107, 1991) 0 ^titm^iz 

y7r'J7 h^r^>(73^M^^®eHCRM-197 (DT-G52E) ( T.Uchida et al 
., J. Biol. Chem. 248, 3838-3844, 1973; G.Giannini et al., Nucleic Acids Res. 12, 
4063-4069,1984), #JJ1®^>^P r- *^>> AO^MSffcteSefS CRM-66(H462Y 
) ( S.J.Cryz et al.,Rev. Infec.Dis.5 Suppl.5,S992-S997,1983. S.P.Kessler 
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et al.,J.Biol.Chem.267,19107-19111,1992)&£&s ADP- U v;Wb@#^(ADP-r 
ibosy 1 transferase Z-MMmz ffilk b fz b > £ b T fg£ £ *i£ o 
Ztib (D&mfo h * */ >£. & ^ T (is ADP- U # i/ MbSlfHrSfi # h * :> > 

bfr&CRM-197 (DT-G52E) fcj\ ^m^\M £1b¥t£'&$ TP^^>h^ 

hh^^-gflX^^^ (G.S.Bixler et al. ,Adv. Exp. Med. Biol. 303, 185-190, 1991. 
D.M.Granoff et al., Vaccine 11 Suppl.l,S46-S51,1993) 0 

( 3 ) mttmw iz x z> mm<t $tnv* f s> ® m& 

A&mzmtZ&X h^>>r£t££Tlfs tejs-fr-DTis^^y hrSt^^H^bfc 

iS#»£ 7 192 #BCDT;i/3=->g5S(Arg/R)£U ^ >M(Lys/K)(z 

(LT-R7K, M.T. De Magistris et al., Dev. Biol. Stand. 92, 123-126, 1998), 
feS^fcfc^'J ^>>$IS(Gly/G)Cz (LT-R192G, B. L. Dickinson et al. , Infection 
Immun.63, 1617-1623, 1995) gfH bfcfc&aglx.^fc3\ ^fSftfc: h- **>>7S&#*8$fe 

Jft© b*^ to £ftx ^fe^frtiJtKbT^^T?* *K IsJbb 

m^^ftfr (K. Komase et al., Vaccine 16,248-254,1998; C.C.R. Grant et al., 
Infect. Immun. 62, 4270-4278,1 994 )o ftRCSffit £ oT h * v >MtW* fc ^> 
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£M^fbU£g# b^>>rSt££5^*tf> 1/2000 WTfc Ufcfc&Sfb r*'> 

>*^tp7s; ho 

( 2 ) h *v 55$ b **»<D7 ^ y StlB^'J^^ Ll,ib< &W&(»7 t 
fifes* nfc, TVa-rt^s h7St££J#o'£Jlf«;fc£ (1) dHBt^Tva.^' 

> ho 
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(3) h * is >&3Z.B<Oh 5 (D lZ$&&<DTiS3./t> ho 

(4) h ^y>« (1) - ( 3) ©^-fn^{3HB«!6©T^i 

(5) h^rv>#\ =i h ^>>x @Bt$ F^rvX ^J^t4^SBS^t/H4 h 

©h 3 (4) £iBlft©T^J.^> ho 

( 6 ) F^y>^f^ h U >ilt:<totiifbL 

h^>->rStf £ 1/2000 JiTFfc bfc (5) £§B«©T^^> ho 

(7) h ^r:>>rSt£ft s 1/10000 (6) fctBIBOT^ :xM> ho 

(8) ( 1 ) - ( 7 ) ®^-fti*>CHBii6©^^^^"> h hftfeiftM^Stsv 9 3- 

( 9 ) T&S fit M 8 £ 13*6© ^tn^©7^f > M£0 » 

(10) 1&U&m<Dfctb<D l b<D'e%>2> (8) CH3«60V^-fn* i <0'7^^>^Jo 

(11) JfSjSjgffi©fefi>©*0-^«»-5 (8) fcgB1|R©Ol"ftfr©?^>K8yo 

(12) fb&tfmtfi. J >?)i^>*f t>4)\s?^ n^^^;i/X, j^la,^;^ 
sua,^ ^^^^ ^ x^;^ @b-m@^ v 

7t'J7|, Mj3^^--tn'Ji, ffljfilt£:*:I}§@(EHECk Z^W? 

(8) tciBigcD^-rn^o^^^vSBi^jo 
iz^mm. mmith*is>(Dyp^>mffl&mm?&tz&>cDmmizmt2>o 

m^mwmiz^tct^t^^B b*is>z&mt 1/2000 wt© h*^> 
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^ SBt§ h 3^>>, y7r l J7h^ryX & £ ^ttfifcil® h 3r v > £ <^ o fc N 
ib^-r^^h^T^So £h;U£ ADP-U*^;Wb^^fSt4^ 1/2000 

-e&ftt*. ^ntt h 1/2000 -cs> %>z.h i:«t§o feH5^cftRt3 

{i=§-«M#<b h^r>»i:^^T ADP U*'v;Wbg#*^t£fr1&m£n&l^ bTt^ 

m%Mtt2>fc&>l^ h^>>©7St4£»*Ph UT\ 1/2000 t^ajtis* 
tt£J$ofclBlS h^^>t$>ot4)> 1/2000 tl^oMU tctot, 

o 

x 1/2000 &tx$> & z t&mm-r &<Dtfm%. bi^« %tc%><cD h*i/>&^m 

^BJtcJ: SlSft F^ri/Xt jiSti 1/2000 J^T\ bl^lifcfciS^TfcJ: 
1/10000 J^T© h^i/>SMo*©i:t?)o 
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##r#&£«fc^>T h**>>i£t£#'J>fc< ££>A#$© b^>>rSt£CD 1/2000 
^fllfiRrS7 , ^>/K^4'©0H^ C00HS, NH 2 *&h*#^< 
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r^K^fcs 3m<D7^ y^»O^HT'^tL^n^J 18L 22L 20%££®£ o 

mmmz gin u & x. h * ^> >.x&, w b v > izi^^ja b & 3 1 § & - 

6 112 &m<Dini# ^ >mm&% U y >lSl:Ii IfelWMf ^fttil h 
^> >rSt4^ 1/2,860 ^{gT-fS ^ t *t3 N &^^:@t£&^;bnS*5l£tS 
Hb£: (K. Komase et al., Vaccine 16, 248-254,1 998) o 

^;i/^^>^a*x #J:u< , ;^>M©3M£®iRbfco uti?,©7^i 

S3£ tt. «■« h * > cDrStt & & fc £ "T MS & 7 ^ y £ b T £n b fix ^ § 0 
%$.£&>&<> b^>>r£f±£ negative fc^H3bfcffi^fci\ ffiffl LfcSfl^f^tt 

i^Tfcx harS>>^|Bjbi^^;i/©^ii^rSt4^#x.Sfe«)^(d;^^ 
=n/^b^>©i ofgMas&gfc^n-c^So y i&osmc-o^T 

j, 



WO 00/23107 



PCT/JP99/05789 



11 



£<fcoT Afloat® ^-fb**/^ U ^©^1 J: bt aift^it" ?> i: ^ 
ftTV>3o Ife^t, 'J^>aS*^?tSui:T, 1/2000 J^Tfc X ^mfg. 



*Lmm%Mh*is> 1121iGlu^Lys (1) Y: 1/2860 

63 \\L Ser-*Lys (2) A: negative + 

□ h^r^>> 63 £z Ser->Lys (2) A: negative ± 

61 >fi Ser-^Phe (3) C: 1/1000000 + + 

112>fuGlu->Lys (4) C: 1/1000000 + + 

S0-££b^>> 129#Glu-»Glyffc (5) Y:l/1000000 - 

^7xiJ7il 162 fit. Glu->Lys ffe (6) A: negative - 



h=*-^>fSt4©Jt*R A: ADP-UtfWWb&fJSrSt* 

C: CHO *Blfl& spindle JfcfSlfiifc 
Y: Y-l «flflS£J&s£ffc 



am. 

(1) Komae et al., Vaccine 16,248-254,1998 

(2) G. Douce et al., Infec. Immun. 65, 2821-2828, 1997 
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(3) S.Yamamoto Proc. Natl. Acad. Sci.USA,94, 5267-5272, 1997 

(4) S.Yamamoto J. Exp. Med. 185, 1203-1210, 1997 

(5) M.Roberts et al. , Infec. Immun. 63, 2100-2108, 1995 

(6) T. Uchida et al. ,J. Biol. Chem.248, 3838-3844, 1973 

1/2000 JUT. 1/10000 WT h^on&lzmmik^tz Y**/>1Pm^'& 

CO h^-iy>^mt. ky-73.=-y h©^^ AdV-V^isMbBm^mzk 
^>^IAbfei»? cAMP ^^^>^cD^^^?)^h(3 .fcoT^-r 

t t v a. M~ > r fst^ ©ffi *»«f b fcw^s^s £ n-r i ^ s o * ©nsm. 

^n^(N.T.Lycke etal., Eur. J. Immunol. 22, 2277-2281, 1992) c ffeCD*B£T*K 
l^mrSt4*f£T^-&fem^^^S^h>^>(±. »7i;a/^ hrSt^^fg 
Tt h^fg^^tifeC^'J^^s J.D.Clements et al, Vaccine 6,269-277,1988, 
; zkmWiW>Wi h^i>>o ;W. J. Black et al., Science 240(4852), 656- 
659,1988, t»tt*4;SB-tf£®r-*'>>)o 

&ifi^i&ib<D 1/2000 jut. 1/10000 ffeoT*, ft^ti3ijrSt4&5^<*^ 

Hi mz mmx zzt&wbfrt.i&ifco a co c t &*&wm e> © 
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(is W."F£>ct -5 £>n£o h^>>rSt£ (fc^^ti ADP-U tf^>;Mbg| 
H;ADP-ribosyltransferase r£t£) %3Stlt±x -^O*#^0t 'J3^7f F^* 

(l)©tl-^-{3(i h^^>>^^©li3t^i*^Ufe^^^^*^}?b. — (2) 
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*#g0J3 *5 It £ ^ffc r b T & © j&sflj £ n S 0 

« h^>> : N3^>>. y7r'J7 F^y>, @EH2-^h3^>>. 

^ v > ^0t4 © fflL&m^mm®) t*w5**©4iw am ti^-r b *> us a -c & v > 

^TfcfcfflflO *$g$n?*>!K -££>fiJS<£>£#3& *> 
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b dr ^> > ^ t'-hm^ £ n 5 o b * ^> > &teic-t S V ?* 3- - y b i±> — iJSi- -b- ^ 

-5; b #{it*7yi^*> brStt^^-T 2-243633 -^)o bfe^T. * 

> h mm t z o b * y/ > & s tcMB^mfrm x. jms ^fflbttifth^ 

ft&%mtflTZ>m£i&$> l 9 xSo -£I^b*:>>© b^v>rSt4^+^(-'fg;< > 
5^4»tf) 1/2000 UTX"&tH£, &*S*§ ^7£t££fif§^ £ b * > 

^T7yaA"> b t LT*Uffl f S d £ &X * & <t "5 £ & So ^Hffc b**>>&, 
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\±m.WL<D wj ^ £ n £ o 

h ^ -> > & j; vf^tmk h ^ -> > (Dmm 
5^&&h^>>te. m^mcD^mmt Lxmnx-g&o 3.tz&mtim£.mvkM 
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(Vibrio chorela) £ 36°C"e 18 mFSmMT Z>o h bT^?cig*fe±x 

(Bordetel la pertussis) JiCr^** I *B®£ Bordet-Gengou it -£ffl&& U £ft 
* Cohen-Wheeler igife£#«U 48 BtlSJgiiU ^<D±g#±^^m^*4^ U 
Tffll^o *&£±i££ b FDW^>f h*7Al:777^l, 0.1 M U >^ 
JSffi^S (pH7.0) Tr^U 0.5MNaCl « 0.1 M U >&i6g$fii£ (pH7.0) 

^f^g&US^&h ITIi N-methyl-N'nitro-N-nitrosoguanidine. nitrosoureas 
nitrogen mastard 3&^©^HIffitc«tS«LS^ :fc <fc t^WKlHatik 3^;H- 60 
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%>o mm^-mcommh^-iyy^EM^ (Escherichia coli 1032ft) £ ,#iJ;i fcf ffl 
>tte><£>7j?£ (S. Tamura et al., Vaccine 12,1083-1089,1994) iz £ fyMfttift b * 

^>'±M&m.fot0i&k*ttm-r&<> £?\ ^mb^->>tMmb^iy>(Dm^(D 

I^^3-Kt§7-7^^ K (65kbp) ZfrfflrrZo 7°5>X* K £>ftJPIg#fit#L 
Jlfr^ J; r>m$fo b*is>Mfc^ (6.7kbp) £#JDfctiU pBR322 & JfC^X 5. 

Ktc^-r^o pcr &&^-eigii'eL£gL h^>>Mfc^£sy©«a^* 

— l3^^-r?>o Ho ^(D^m (S.N. Ho et al.,Gene 77,51-59,1989) U¥\Z 

ft * t 5 o ~d % lz Clements h <D 15 & (J.D. Clements et 

al., Infect. Immun. 24, 760-769, 1979) d^oTiS^U £ PS^^i^ 5£ 

ai?str^m) o Bmt-r&m&'MMm.v, tbrnxmrnmrnb^-i/xv 
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$,5o b*>U*IBWt3*5l>-rt± 1/2000 J^T^V^iSJg&MSfb^^T'&So b 

5°C-30°C (iim{i5°C), *;i^U 0.5%-0.8% (M^Tte: 0.3%). €bti 

20-70 B (^t±0iiimtt7-14 HSS) ^^$n5. 

[ 1 ] fb¥ft;£& 

b*^>£j@ii&ilJ^T^fljM£^fWU h*'>>#£3£&*SB (j!^pH5-8) 
fcpH*§SgSLfc#6. SUMI&iSfi (Mm0.01-1.0%)©M»Jfe^^Ks 
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&ftmyonte}z&&*izi}ux., j&m (mz.& 5°o t^gwt^o mm®., & 
SsfcJu e>i£< filter nr ^fe h^-v-r Hb^aazm b3 ^ a 

g<£>Mj£l3&?gbT^So bfrU h^r^>rSf±^«'J§b^VNj: ^ frM^fr* 

[2] 

b*is>&mmtemm.-zmffimzmMiss m& ph pH2-4) n r;i/#u 

pH (fl^Ute: pH8-ll) h^>>Mt£#3Ifir£:bft5 pH cira b&#*e>s m 

^CDfflfMlt ^olfclt h ^ v >*5*£ 2«!ffir£;hft SiSJg (00 £ fcC 40°C 

tS, i&gfzjfobT, MS-fb h *>->£jIii&*ag. 37°CT-IMMU 
h # ^ >r£^» bfc ^ d £ £«f fg-f 3 0 ^^rSttfr** Set SJtgb, 

^ife^lgjfex" 7^Wn> K7>y^", A#> 1994^o Wffl^^flblim" 
#fT' T#s aSStt^^^:^ 1972 ^ &h*)o ^CD#&£ 
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ADP-U #->;WbBMiS*£t£ 
cAMP ©SSf 

Y-i wm.<o$m 

CHO $fflJ3S<D#S 

seta b*is> 

CHO 

cho mmcDWM 

ADP-U #'>;WtlM6i£te 
ADP- tf #i/;WbSMti£t£ 
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#M®^>^p h^>> A 

ADP- U ^>;Mbg£Jll7St£ 

ADP-U #'>;WbgMSSf£tt 

t? A2 rStt 
N- T Hz ^- ;i/ n it ^ - t?rSt4 
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^DTJfeot^ Y-l «^Mfb*£-£fcJ: h^>r£t££t&ffib£W&£ (0>J 
£fcf K. Komase et al. , Vaccine 16, 248-254, 1998) Q ££ s *UB®^*fc h 
>(D N ?fc$8fr £ 7 #g £ V ^ >BS£a& IfelMitl^^ ADP- U 

-xmmmm y^^xdy*^ >^m± adp- u #*>;wbsii8?5tretta£*i5 a*. 

*S/>*S££x g^^rS^^ Y-l «BFJ^b$k v£*jfiBflg8u *5«t 

^^m^ (el isa) is h3ci/>mvk<Di%ntisTmmT~$)2>o o-rntna- 

J:. JPflUi: LT^cd h Jr^>©rS'l4 : £^(-SB*-r?.^fJ3^o"v>T. l/200(m 
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^PJ^^TteuMSMSt h^>>rSt4£ 1/2000 l^T fcf 5— £ 

#$gHflCDJS*fb h^r^Xi^fflT^a;^ hCD 1 OfeU: M fcteffl "T S d 

*a cd £ ffl ^ s istT n®t «t & s ffgifcffl^fr * * B v > tb -r d h § s 0 

•^CDIS^n fltJP CD* £<£T * ? — fi<DTi? b CDfi£{£T£-fe>\ 
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?->x #^Jiift4ltfe7* H (MRSA) -7^>, MJ^^-'lfD 

u-7^^>> i±}jfiit4^JP® (ehec) y-^^^^y 
^f/^A 1 ?^^ ^v^iiMi^^^Sr^tro 2) ^eciAi^y 

^7^>tbT, tfkjV^^^, W7^^>s ^rt^^X ^^^^V 

^>©|gM^&hbTfcfc?±lHk *£J£. €<7)flfa©^i£^pII6-e«>So 

*>> fi^b^^X ^rS"<b'7^f->> =i >*°— h «7 DNACS 
o < «7 ^>&££^t?o DN Al3.^o*< VP3-><Dfp£.&s T^* ^ K&if© 
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#f «t 0 £ -a- fe w ;i/ * £ ^ - ^ ;k #@f5fi<b^J & #J§?#if m itffe, 
^S^{i^fi^t*^fls^fiKt3«t^Tf§fc^ifli^m^ (HA), ;>f7;^- 
-t? (NA)x SSfil (NP), vM)**:*®6H (M) £>3^y;^<9-gBfth-£^itf 

eM^jfife^^atf dna®tm-^^< tsmmm&m dna ? 
&ttmft j $>{b¥&f&£LjL-2xmrzEB-&%mmm (ptx (fha), 

• mv&y ; h v^MMMtezcDmmmm. sews*-*? 
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ig^-e-fc'W;^ &s^fciu gRs £ fetes mfc^-m^it^tfL^ «t 

• jgbA,JHbA,££^< anm^?*^ ji&bA, 1 ?^^ iU7^fx 

• D^-7^^-> ;MA104 M^ifig^mT'iim^^/i^-r^^s *fcttJfe# 
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±12 v z > t± m& £ ti -r- £ ft s 0 

ft £ "7 Z * > (i^^gn/joDMS'fl: h * ^ > £ ft ft 5 £: # fcfci£*K©£ # 

#J£LTfcl\ 0.2%«CD>f ^^> J ^^^^ h v> N 0.1-1.0%© £01/* * >@g^ h 
LTIi O.OlJHSJgCD*-* D-9— )V^> Q.5°m&V>7 0.1%« 

1:0.0001-1:10000 (S3J±) ^^J^t^^o ^©*5Ht±— JfeWftlSfflT?* D > "7 

^£T-&£ 0 ^ft^ft©^M*4*^Mi59(-SIM^ft?)o "7^^>^fflJ^^{c^^ 
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«fc § "7 £ ^ >CD^ffl#Yi&£rftltf) £f<£>:£r Sfcte/flT? §• So 
m^-ftMDi&'&b 0.1~1.0mL^?iit'&5o «7 * ^ >«^£tl 

iCjSt-tStaJ^SaSce^— IKK: l&-$-$>fc K> 0.1ng~100mgsM3;b< fc* 1 >u 

SBt^y ^^>s 5?7f 'J77^fX V# ffr L^ , 7£'■9 : - 

mifil^A^B (EHEC) »7^^>. 5: iSTVP^y. ?^77XY7^ 

hr & 7 * ^ > ^re & cm £ (Dmmx m &m £ n-r v ^ § 0 
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izm tt^^f >mm & 4» »f -e § § - £ * w e> n s <, 

:# > ^ 'J K GMI (ELISA (D OD/410 nm) fltlttteu h^>>*lJS 

(ng/mL) ^7^i" 0 

L£M#<b=J h^>>£^U StttttlMSlJfefft^Oin: HA IgA fcifMJg (>w 
g/mL) £75-3% 

fe * © & & bfc I^fcd jfliTg ^©M £ ^ T o I8EWH:II>5? <£>sfe{$ trM U 
M#<b^b^ h^>>&^U ^$ltl(iJfiivi4 , ©^HA IgGtftifcME (//g/mL) £^ 
To 
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El 4 MS-fb h =>r *s > <D &^§3£7S'& £ ^ f ^ ^ 7 T th £ «, 
m#V>tfi<£ffi&nito «MttfcJu ^3 1/7 b^v>£fflt^c^E©tn, HA IgA 

mfomcomttm (■) ^1/7 h*^>£m^c^E©£i ha igG 

WtWtS^ M#<bni/7 h^^>^fflv>fesS^I2:©jfiirS4 I OtrLHAIgGin;^ 

M#<b=i U7h^^> >©a^ r >*s&©*a*Nt (Y-i mmmm^itm^m^) 

* ^ b s fit Hi fcfc & ^ Jft & * ^ * JS fli M & *c 38 J£ 1/ *s ^ £ ^ "T o 

is w & hi -r -5 fe to<pm.&.<DMM 

WT*IB^© HM^d * ^ f #\ * fc£ {rJ £ £ ft £ £ PS ^ £ ft 5 *> © T? & & ^ ^ ° 

zi \y -5- h */ > (i Finkelstein z> (D J5 < R. A. Finkelstein et 
al. J. Infect. Dis., 121, Suppl.,S63, 1970) bTS^ibfeo 

b^>£jgt$=J l^S (Vibrio chorela fl^ 569B$0 £ Finkelstein e> 

©^fig^if s smmm (tni^-xmbummsm) -e 3o°a 2onsnaig#Lfco 
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7.6)T&ffiU mmWi& 0.1M ^^>i!^7j<«tz^tLTMbfeo^©^DEAE- 
t7?f>y^^©*7AizMU 0.1-0.2M^7K«U (WTPBS 
-em&lstco &fc^:7 G-75 <D£^ AfCiligb, PBS-e^ 

©^e^^^^nfeo WSEttjKJ 95%-ea&ofe 0 iKSfctJS*!* 100L 250mgt- 



Ii«lTi#fe^i3l/7 r 0.01M^feIi^7jcv» PBS(pH7-8)fc$g 

8¥b£o CCiC 0.05M©U ^>£flQ;fc N ^<£>f£, ISSRjgTO.h 0.3, 0.5, 0.6, 
0.8, js&TT 1.0%^&& J;-5£, *;i/7'J>^ITU 30-40°CT^-n^n 7-96 

o 

PBS MbTjSflrb, V >£Bfc*bfco -=E-<£>I£, WiU MSYbn U 

^bx, u >mm 12 Ha©is*4(--^^T, ^i^h B-tf-^-y 

b <D Z US > try* i/ F GM1 ( h * is > (DmmMM^M? £ 

T^S) ^S!l^f r>*>>*S&£iMJ£bfc<gfl£0 1 tzmTo 

ZOffimfrZ, 0.3%, SfciiOi^^^^t" 12 BMIltKfe^C, iS 
>Wsf^ h* GM1 -xcD^t&fi^n^ft, t^£(D,1$ 1/15, 1/100 (cfgT-rs^ 

^b&T-« b tz o * ©*S jH©-0>J &m2iZ7r,ToZ(Dl&miy>t>.0.3%jo&Xf0.5% 
*;i/VU>-? 12-96 BMIlfe*^ h^v>fSt4(i 1/1780-1/114000 
tf£Tt?»ct^l»o ±f3©<fc-5fc:Si$gbfc«#fb:3i/^ b*:>>£fflo, 

v t> * tz&vz&&m&&m'<tcom. 2 t;:§a«©si# h >rs## 1/7000 
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tiiStoenj&^ofce ifeip'ot, 35°c, o.3%*;i^u >®at^tiii 12 Em 

±©MT h^r>->rS^-: 1/2000 (^^^^S^S^^-r 5) 

u >U|3i/7 h^>>cD^# b^>>r§t4 
(Y-i !BlsaB«J^^bvi-e«iJ^ Lfc^ic «fc £) 





(ED50) 




■V^ ^* 








<4 n ) 




<%) 




(4 n ) 


0.3 


1 2 


2.0 ± 0.6 


6.7 


10,800 




2 4 


2.3 ± 0.6 


6.4 


7,130 




4 8 


2.7 ± 0.6 


6.0 


4,100 




7 2 


3.3 ± 0.6 


5.4 


1,780 




9 6 


3.3 ± 0.6 


5.4 


1,780 






0.3 ± 0.6 


8.4 


114,000 


0.5 


1 2 






2 4 


0.7 ±0.6 


8.4 


65,500 




4 8 


1.3 ± 0.6 


7.4 


28,500 




7 2 


1.3±0.6 


7.4 


28,500 




9 6 


0.7 ± 0.6 


8.0 


65,500 






8-7 ± 0.6 




1 



•x"i7X(CilKbbfc-r > 7 O-OIX PR8*fc (A/T^b h U 3/8/34^ H1N1 

1/1780-1/114000 (Y-l «S^vif3j:?>) 7?*>^-feo BALB/C 7>>7 (6 1 
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£38S¥Ufc£Sflfr£Jgzl<^*n PBS10//L <Z>*?L«fc «TU*I#& 

*£fci^ Mf£<9^ X #JS££ 9 lml (D 0.1%^ Ibim 7)17 (BSA) £ 
^<tf PBS ^jiSSE-TSZ. fc£ «fcoT[HlI&-Ufco ^^^©HA-IgAi/WM^ i3«t 
INfoiS*©** HA-IgG tK<£m&mm&&W%.& (ELISA) tioTi^bfe. *a 
HA-IgAOD^fiCDPgCCfciu 3— t 1 ^ >^Rg««fc:S8USLfc HA «7*^> (5^gM) 
50M T'^-f EIA — h ^ >^L£o 2 OOTMB^ 

y >r — > 20«ipbs (j^TPBS-^^->ti3-r) -eru— h^jjfe^Lfco 

I^SSJfe&HPftiJ-rSfctoKix 1% BSA 35*15 0.1% NaN 3 £^tfPBS N 100/zL -C^- 
K:ia^{c#JKbfe#IIS«fe#«K*4 100/zL *^u»i^fP^tcSJs&«[*Ki*UT 
PBS-y-f Life „ 100//L © lXBSA*5 < t'U J 0.1%NaN 3 S^ 

$f PBS T"#3^ bfe7J^'J*^77^ — tffl!^ ^rtji^ OXlgAa * 

i^Hi&B^c^ufeo g^ts ^^.)uz ;~-)\stx >mmm (ph 

9.8) tcjg«?bfe p-- h D7 ;i/U >^ (lmgM ; W^HM) &Mz.T%& 
£-£fc 0 ^?ST- 20~30 #flfcg^ %&&7\s — h 'J-f-^oT 0D (405nm) 

7;i/x>^'9^f >©s -&jfogfc:«i;S#]I$&M*<©ifi-f > 7;i/x. >if HAIgA 
iibfc^Cft ^HA^gA^© o£o £ftl3*fU «Sft3l/7 
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h * is >mn vtT-y-xr-ik, -^ffl b tz. tni-y°x * ©in; ha- igA 

m 3 «±f21« Jc *s 5 > J&^^ia HAIgG tnrffcjg£ fc*T f S f£iP * ^ b fc t» © 



7^an>hi:Ltl#h^i/>TStt^l#:(7) 1/2000 J^T^ff ^Ji& 
J^&M^mHA-IgA&cfcML* IgGi/tM£$]/£L£o ira^OtaM^s R§t4 

0) 1/2000 JilT (l/2000=4- 5 " 8 ) < ©«S-fb h IBlfflg©^^ 1/ 

SlffltCt StnJP^MWttM IgA©li§i(3*rbTN 1/2000 WTOSS b*v>r£t£ 



n«sgy 5 - pg> r s; j. n > h g> 

7 y a A" > h t 1 1 Y U >il tiSf t L 3 U 7 h + ^» (Y-l «B 
USSftffitiSaS h*v>rSfi 1/1048000) & £tF h >rSt4©^j^c # 
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ih^i/>B *yf=L- y h lug ^a#fbnl/7 hdri/>& 0.1 us.0. 01 jus %n 



#smn*-$Bffs rvrf-i/mmmm^j ,1986) ^b, ^n^n, s^^u 
ti^© h^r^v^T^^-^A^^tn^^^-rnit^Mfflu^o mis© 

§iAU »J2 h|E3b73&TM^bbT^<Di;3;/il^o ;*J§®^f&h^> 
>OlMx.tift LTR(7)K(N 3fc*isjfr ?)7#g©T;i/^r^ >$IS£ U ^ >^»t3 
Sf&bfc&tf)) Komase (K.Komase et al. , Vaccine 16,248-254,1998) 
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\**Fis> (1/4 n ) 




HI 

(2 n ) 


>tf HA 


^H^Bah + v'V 6.7 

9.1 


0.5 2.0 
0.5 2.0 


9.0 
8.6 


IBtft^*» 7.9 

9.3 


1.0 2.0 
1.0 2.0 


11.0 
10.8 


V7tV7\**~» 7.2 


1.0 2.0 


10.5 


*l*iftA*«eS»i5M* 5.8 
h4->> (LT-R7K) 9.3 


5.0 2.0 
5.0 2.0 


10.9 
11.8 




0.5 2.0 


9.0 


=iu^h*->> (*meo o.o 


1.0 2.0 
0.0 2.0 


11.2 
< 4 



zns^hz-isy (^mfottmisfc h*^>fem±m 1/100000) &vi£-u zou 

L 4>C1^7^f->^SeiIii:bt 50 jug tmMit^V^ h^>> 5//g £ 

£MM#v£LT^ SBt#^7r'J 7lil?g^7^f >-)ISft3l/7 h3^> 
>ig#^^J^ bfeo Watt 10 o CJ^T©^Fjf^f*i^b^o 
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tezmz 1.5 m&uT-e&^tzo —-ft, mmit b*i/>%<stiv ??->mmmx* 

fciu ^tl^tu 88.6, 61.8. ^bt 75.5 JtMiTifco fee ISl^lfr^ 

,1986) fdipC WSLh^V-r KSSiiSU tftJ^hbfco 
(^&#£J£8Sbfc h**>>?5i4&*fo 1/2500) &mm\s. h£bTa£ 

»t ^ffl u fe o Mm h+V'f k (4ooLf/mi) ^i/7 h^ri>> mm 

(4mg/ml)S^(iM#<bn 1/^ h^>>i§*i£ (4mg/ml)£M&5£*J£T?M£-U 

■7**-> ( lmD iibfeo mmmm^m&m v) > *S2cm 

x 2 cm), tg^&g;-^ &l6fc:ffl^fco 

ir$£tm£^bfctf&8J£ft$ttU Ws^^-r-^gl^bTS^tCct OfOWb 

P^)l3 2[H@^lfilbfeo 
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4 





K * v -r K 

(Lf/^SW) 


H4r*» 

(mg/fliS*!') 


4 &Mtt 

(SKimii/mL) 


(ni^me/mL) 


1 


100 


M*ib3U^h4ri» 10 


3.6 


12.3 


2 


100 


M#toU7h^ri» 0.1 


2.6 


9.2 


3 


100 


3^3U^h**>> 10 


4.1 


25.6 


4 


100 


3^aU^h*v> 0.1 


2.6 


14.3 


5 


100 




2.0 JilT 


3.1 



B mBftVPT-yts PBS fcv§J§?b^^MSb&M#'(b=i l/^ h^>> (5^2Sffc 

HtJfeffi] 1 0 B V?* > -MlSfb uu^ h*is >9&M (&MM) : 
ifc^tbitbfc h^r^VrStttt 1/100000 IMT) £?M£rU 1 mL 4»t 10 7 0 PFUffi^ 
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Iftl^SbA/iB^? PBS fc:S#Pb»3a«Mbfe«S'fb3l^7 h3r:> 

> (^#fcJt«bfc&#h*'>>Mt4ttJft 1/28500) £*gl§rU 20/zL ^fc*? 

9tiiiL ^ntzg^j (o.zxmmv o.izw^>ith'j^A^ 

±f3© £ t^^cliMbfe^b^®b^^g-^• , 7^5 : ->^ 3 3i^pg-e 2 lav^^ctgf 
-$-b£*§-a-f3g££*i£f&bA,s SbA,® ELisAinrfWfflau ^n-enttx o.is N 

0.08 -C&ofcCDfcttU h ? ^>fcL =§-^0.34^ 0.42 

Mil. 

1/100000 «T)£ffl^£^ttHil60i 1 l©l»f^K:^oT^'5'X©jfiiit , tftfr 
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M,L,As(D EL ISA Jnffcfiffites ^n^ftO.19, 0.070 o U M*fbSB 

•^^ h^^>>v«'7^^->{is 0.32 iJitJf 0.16 -efo-ztzo 

mmmi3 n#vt^>-M.mfcmfoi&z*mmmbh*->>mffl ma. & 

p#«7^>^ PBS lc&«¥U«3fi«iSLfcM^b*&*&* LTR(7)K 
ifclfcLfc h^v>rSI*tt^J 1/260000, mt&M 6 fcPJt*©) £^*fffli#&iB'&U 
20>aL4'^D^^^^>3.5/zgffi^fi©^^;V^^^^sMS^I^^LTR(7)K 

£ 10^g^tr<fc-5K:assabfco dftfcBeiK&J (0.01%^nt>— jsXVt&MM 
ELISA tftffcfflifciu 0.072 o tz(DlzM U MitlbLT h=^->>» , 7^ 

^->mm(om^it, 0.40 -e&ofco, sfcx ^p^a©«^ T^M">b« 

#a7^>£*£#L£±i£rl;:0££n£ EL ISA fcvffciffiyu 0.020 T?&ofc©K:*r 
3. *$SHJ3©T^3.^> htt N B# h*i/>m&ti s miti^UT<D\s'<)l$.-Ci& 
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PCT/JP99/05789 



SMt{bb^i# h*^>7£t££5>c£f^© 1/2000 lilT^ bfeMS'fb h=*->- 
ho 

4. h^r^frlfflB h*^>T&£aif:>f<lM 1 - 3 (D\,^-ftlfrl,zmM(D7 V 

> ho 

5. h3^>>2P\ nl/7hJrS/>, sat^jp^x #3JHtt*fliS^M£ h 

u^Sitr^tt^ito h^^>^^eJc^nss¥^63iiR^n?»^^< 

€©hJry>Stt^ 1/2000 feTFfc bfcsf^lS 5 £f3«B<DT^^> ho 

7. h^^>>rSi4^ 1/10000 J^TT^^al^I6(3ga«li©T^a.M> ho 

8 . m&m i - 1 (D^~fnti>izum(D7y h ^^^^n^^tfy^^v 

Mo 

i i. mmm%<nfc&>(D%(Dx*$>2>mMin8 iztzmo^-rtifrcDv ?^>mffl 0 
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